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I. REAL PARTY-IN-INTEREST 

The real party-in-interest is Nano-Proprietary, Inc., which is the assignee of the 
entire right and interest in the present Application. 

H. RELATED APPEALS AND INTERFERENCES 

There are no appeals or interferences known to Appellants, the Appellants' legal 
representative, or assignee which will directly affect or be directly affected by or have a 
bearing on the Board's decision in the pending appeal. 

m. STATUS OF CLAIMS 

Claims 7-19 are pending in the Application, and also stand rejected. 

IV. STATUS OF AMENDMENTS 

There were no amendments to the claims or Specification filed after the Final 
Rejection. 

V. SUMMARY OF THE INVENTION 

In applications for electron beams, a large, uniform source is desirable. A 
uniform, large area beam would allow quicker processing of the items being irradiated. 
More important, the dose calibration would be made simpler. Page 3, lines 14-17. 

To make a large, uniform source of electrons, a flat, large area cathode can be 
used such that many sources of electrons are available to many windows. This can be 
done in different ways. In all of the embodiments, any cold cathode emitter could be 
utilized, such as a carbon cold cathode, a micro-tip array, a film of carbon nanotubes, 
amorphic diamond emitters, etc. Page 3, lines 18-22. 
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Referring to FIGURE 2, the cathode 201 can be a blanket emitter with a large, 
metal foil window 202 with a support structure 203. A voltage source can be utilized to 
create an electric field to extract electrons from the cathode 201 through the foil 
windows 202 to create the beam of electrons 205 to irradiate a large area. Vacuum 
envelope 206 may encase the cathode 201 with the support structure 203. Page 3, 
lines 23-27. 

Referring to FIGURE 8, there is illustrated a method for irradiating objects, such 
as mail 802, which may pass underneath the electron source 801 on a conveyor belt 803. 
The electron beams will pass through the envelope. Some energy may be lost at each 
surface of the letter killing or rendering harmless bacteria or virus species or toxic or 
other dangerous chemical compounds. Page 5, lines 24-28. 

VI. REJECTIONS 

1 . Claims 13 and 18 are objected to as being unclear. 

2. Claims 1 1 and 17 stand rejected under 35 U.S.C. § 1 12, first paragraph, as 
failing to comply with the written description requirement. 

3. Claims 7-9 stand rejected under 35 U.S.C. § 102(b) as being anticipated by 
Rangwalla et al. (U.S. Patent No. 6,426,507). 

4. Claims 10-13 and 15-18 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Rangwalla in view of Zettl et al. (U.S. Patent No. 6,057,637). 

5. Claims 14 and 19 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Rangwalla in view of Goth et al. (2002/0006489). 
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VII. OBJECTIONS TO CLAIMS 13 AND 18 

The Examiner objects to claims 13 and 18 as being unclear because the term 
"graphite diamond" is unclear in light of the Specification. See Office Action 
mailed 04/07/2005, ^[1. The term "graphite diamond" appears in the text of the 
Specification, which states, "The carbon cold cathode may consist of carbon nanotobues 
(single wall and multiwall) and carbon thin films, including diamond-like carbon and 
mixtures of amorphous carbon, graphite diamond and fullerene-type of carbon materials." 
See Specification, page 5, ^2. Applicants have carefully reviewed this language in the 
Specification and believe that the misunderstanding is due to a typographical error where 
a comma was left out between the word graphite and diamond. After the appeal process 
has completed, Applicants respectfully request an opportunity to amend the Specification 
and claims accordingly. 

VIE. REJECTIONS UNDER 35 U.S.C. S 1 12 

Claims 1 1 and 17 stand rejected under 35 U.S.C. § 1 12 11 because the "original 
specification does not teach the cold cathode comprising amorphic diamond." See Office 
Action ^[2. Further, "it is unclear what constitutes amorphic diamond." See id. This 
rejection is traversed. Claim 1 7 does not contain the term "amorphic diamond;" however, 
claim 1 6 does contain the term. Therefore, Applicants address the rejections to claims 1 1 
and 17 as rejections to claims 11 and 16. 

Amorphic diamond is a well-known term in the art. This is as evidenced by the 
twenty issued patents containing and describing the meaning of amorphic diamond. The 
Examiner is requested to refer to at least the following patents: 

5,098,737 
5,548,185 
5,600,200 
5,601,966 
5,614,353 
5,652,083 
5,675,216 
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5,679,043 
5,686,791 
5,703,435 
5,763,997 
6,127,773 

The Specification contains references to amorphic diamond therein. As a result, 
the § 112 rejection is traversed 

d 

IX. REJECTIONS UNDER 35 U.S.C. S 102ftri 

Claims 7-9 stand rejected under 35 U.S.C. § 102(b) as anticipated by U.S. Patent 
No. 6,426,507 ("Rangwalla"). A claim is anticipated only if each and every element as set 
forth in the claim is found in a single prior art reference. MPEP§2131. Applicants 
traverse the rejections to claims 7-9 because Rangwalla does not disclose every element 
of the claims. 

Claim 7 recites "a cold cathode, wherein the cold cathode is substantially flat." 
The Specification indicates that "any cold cathode emitter could be utilized, such as a 
carbon cold cathode, a micro-tip array, a film of carbon nanotubes, amorphic diamond 
emitters, etc." See Specification, page 3, ^4. The Examiner apparently ignores the 
recitations for a cold cathode. See Office Action, 1)3. Instead, the Examiner relies on 
Rangwalla 's item 112, which is disclosed as a filament. Ranwalla's filament shown as 
item 112 is not a cold cathode. In fact, Rangwalla discloses that "Filament 112 then 
glows white hot and generates a cloud of electrons." Rangwalla, col. 4, lines 40-42. 
Further, Rangwalla discloses that the "tungsten filament is heated to about 2400 K." See 
Rangwalla, col. 1, lines 41-42. Rangwalla's white hot filament is not a cold cathode. 
Therefore, Rangwalla does not disclose every limitation of claim 7 and claim 7 is 
allowable under 35 U.S.C. § 102 over Rangwalla. Accordingly, Applicants respectfully 
request the withdrawal of any claim rejections based on Rangwalla. 

The Examiner has responded by asserting in the advisory action that Rangwalla 
teaches in column 5, lines 1-3 that the emitter 1 12 may operate at -110,000 V and the foil 
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support assembly 140 may be grounded or set at 0 V. As a result, the Examiner asserts 

that the emitter may comprise a cold cathode. Applicants respectfully traverse. Instead, 

this is merely referring to voltages that are utilized to accelerate the electrons that have 

been generated by the hot filament. In the Abstract of Rangwalla, it is stated: 

. . . electrons are generated by heating at least one tungston 
filament. The electrons are then extracted to travel at a 
high speed to the foil support assembly which is set at a 
much lower voltage than the particle beam generating 
assembly. 

Column 4, lines 40-44 recites: 

Filament 1 12 then glows white hot and generates a cloud 
of electrons. Electrons are then drawn from filament 1 12 
to areas of higher voltage, since electrons are negatively 
charged particles, as described below and accelerated to 
extremely high speeds. 

In column 4, lines 61-63, Rangwalla recites: 

Extractor grid 1 16 controls the quantity of electrons being 
drawn from the cloud, which determines the intensity of 
the electron beam. 

As a result of the foregoing, Applicants respectfully assert that it is clear that 
Rangwalla merely teaches the use of the hot filament, and not a cold cathode. 

Claims 8-9 recite similar limitations for "cold cathode." Claim 8-9 stand rejected 
for the same reasons as claim 7. Therefore, for the reasons stated above with regard to 
claim 7, claims 8-9 are allowable over Rangwalla and the corresponding rejections should 
also be withdrawn. 

X. REJECTIONS UNDER 35 U.S.C. S 103(a> 

Claims 10-13 and 15-1 8 stand rejected under 35 U.S.C. § 103(a) as obvious over 
Rangwalla in view of U.S. Patent No. 6,057,637 ("Zetff). Hindsight reconstruction is 
impermissible-the Federal Circuit forbids using the claimed invention as an instruction 
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manual or "template" to piece together the teachings of the prior art as a basis for obvious 
rejections. In re Rouffet, 149 F.3d 1350 (Fed. Cir. 1998) &In reFritch, 972 F.2d 12609 
(Fed. Cir. 1992). Applicants respectfully assert the Examiner has used hindsight in 
piecing together the teachings of the prior art to find a basis to reject claims 10-13 and 
15-18. Accordingly, Applicants respectfully request the withdrawal of the rejections of 
claims 10-13 and 15-18. 

As discussed above, Rangwalla relates to a particle beam processing apparatus 
that generates an electron cloud by heating at least one tungsten filament. See 
ABSTRACT. The combination of Rangwalla and Zettl cited by the Examiner does not 
disclose any cold cathode as recited in claim 7. Claims 10 and 12 depend from claim 7 
and therefore recites the limitations of claim 7. 

Regarding claim 1 1 , Zettl, taken alone or in combination with the other references, 
does not disclose any cold cathode that comprises amorphic diamond emitters, as claimed 
in the present application. Similarly, regarding claim 1 3, no combination of Zettl and the 
other references discloses any cold cathode that comprises a mixture of amorphous 
carbon, graphite diamond, and fullerene-type carbon materials. Zettl discloses a field 
emission source comprising a volume of binder and a volume of nanotubes suspended in 
the binder, where the nanotubes are made essentially from carbon or the combination of 
carbon, boron, and nitrogen. See Zettl, col. 2, lines 21-26. Nowhere does the 
combination of Rangwalla and Zettl teach or suggest any amorphic diamond emitters as 
claimed in the present application. For at least these reasons, claims 11 and 13 are 
allowable. 

In addition to not disclosing every element of the rejected claims, there is no 
motivation to combine Rangwalla and Zettl. Zettl and Rangwalla are fundamentally 
different. Zettl states as an objective "to provide a field emission electron source . . .that 
do[es] not require ultra high vacuum. See Zettl, Col. l,line67-Col. 2, line 3. Contrary to 
this stated objective of Zettl, Rangwalla discloses a vacuum chamber shown as item 1 14 
that houses a hot filament shown as item 112. Rangwalla, vol. 4, lines 35-37 & Fig. 1. 



7 



12179-P103C1 



PATENT 



The Examiner states as motivation that it would have been obvious "to employ a 
plurality of carbon nanotubes, graphite diamond, amorphic diamond, or a mixture of these 
materials with amorphous carbon. . .and one would have been motivated to do so because 
as Zettl teaches, carbon nanotobues are capable of proving a reliable, nonfragile, and 
robust cold cathode (field emission) electron sources." These are the Examiner's 
subjective opinions and do not represent objective evidence that one or ordinary skill in 
the art would have been motivated, at the time the invention was made, to combine or 
modify the references to reach the claimed subject matter. 

Claims 15-18 recite limitations similar to claims 10-13 and for the reasons stated 
above, claims 1 5-1 8 are allowable over Rangwalla in view of Zettl. Therefore, claims 10- 
13 and 15-18 are allowable over Rangwalla in view of Zettl. 

Claims 14 and 19 stand rejected under 35 U.S.C. § 103(a) as obvious over 
Rangwalla in view of Goth (U.S. Patent No. (2002/0006489). Claims 14 and 19 depend 
from claims 7 and 8, respectively. As stated above, Rangwalla, taken alone or in 
combination with the other references, does not disclose every element of claim 7 or 8. 
For example, Rangwalla does not disclose a cold cathode, but instead discloses a hot 
tungsten filament. Further, there is no motivation to combine Rangwalla and Goth. The 
Examiner states as motivation, it would have been obvious "to employ an envelope 
structure with five walls, as commonly employed in the art; and one would have been 
motivated to do so because this would provide a stable structure of the field emission 
device." See Office Action mailed 4/7/2004, ]j5. These are the Examiner's subjective 
opinions and are unsupported by objective evidence for combining the references. 
Therefore, claims 14 and 19 are allowable over the cited references and Applicants 
respectfully request the withdrawal of the rejections to these claims. 
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P.O. Box 50784 
Dallas, Texas 75201 
(512)370-2851 



Respectfully submitted, 

WINSTEAD SECHREST & MINICK P.C. 

Attorneys for Appellants 



By:. 
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CLAIMS 

7. An electron source comprising: 

a cold cathode, wherein the cold cathode is substantially flat; 

an evacuated vacuum envelope enclosing the cold cathode; 

circuitry for creating an electric field sufficient to cause an electron beam to be 
emitted from the cold cathode; and 

a window in the evacuated vacuum envelope to permit passage of the electron 
beam externally from the envelope. 

8. A method for operating an electron source, comprising the step of activating 
an electric field to cause an emission of an electron beam from a cold cathode within 
an evacuated envelope in a manner so that the electron beam passes externally from 
the envelope through a window in the envelope, wherein the cold cathode is 
substantially flat. 

9. (original) The method as recited in claim 8, further comprising the step of 
positioning an object relative to the electron source so that the electron beam emitted 
externally from the electron source irradiates the object, wherein the object is external 
to the evacuated envelope. 

1 0. The electron source of claim 7, wherein the cold cathode comprises a plurality 
of carbon nanotubes. 

11. The electron source of claim 7, wherein the cold cathode comprises amorphic 
diamond emitters. 

12. The electron source of claim 1 0, wherein the plurality of carbon nanotubes 
comprise single wall nanotubes. 

13. The electron source of claim 10, wherein the cold cathode comprises a mixture 
of amorphous carbon, graphite diamond, and fullerene-type carbon materials. 

10 
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1 14. The electron source of claim 7, wherein the evacuated vacuum envelope is 

2 formed within a vessel, wherein the vessel is formed by a first wall substantially 

3 parallel to a second wall, wherein the vessel is formed by a third wall substantially 

4 parallel to a fourth wall, wherein the first wall is substantially perpendicular to the third 

5 wall, wherein the second wall is substantially perpendicular to the fourth wall, wherein 

6 the vessel comprises a fifth wall coupled to the first, second, third, and fourth walls, 

7 wherein the cold cathode is coupled to the fifth wall, wherein the fifth wall is 

8 substantially parallel to the window. 

1 15. The method as recited in claim 8, wherein the cold cathode comprises a 

2 plurality of carbon nanotubes. 



1 



16. The method as recited in claim 8, wherein the cold cathode comprises 



2 amorphic diamond emitters. 

1 1 7. The method as recited in claim 15, wherein the plurality of carbon nanotubes 

2 comprise single-wall nanotubes. 

1 18. The method as recited in claim 1 5 , wherein the cold cathode comprises a 

2 mixture of amorphous carbon, graphite diamond, and fullerene-type carbon materials. 

1 19. The method as recited in claim 8, wherein the evacuated vacuum envelope is 

2 formed within a vessel, wherein the vessel is formed by a first wall substantially 

3 parallel to a second wall, wherein the vessel is formed by a third wall substantially 

4 parallel to a fourth wall, wherein the first wall is substantially perpendicular to the third 

5 wall, wherein the second wall is substantially perpendicular to the fourth wall, wherein 

6 the vessel comprises a fifth wall coupled to the first, second, third, and fourth walls, 

7 wherein the cold cathode is coupled to the fifth wall, wherein the fifth wall is 



8 substantially parallel to the window. 
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